Article 11

NV

9

v
®
| GV

&

McCALL SUMMER CHINOOK
SALMON HATCHERY

BROOD YEAR 1985
PRODUCTION REPORT

by
Thomas S. Frew
Hatchery Superintendent II

February 1988



TABLE OF CONTENTS

ABST RACT . L 1
INTRODUCTT ON . . e e e e e e e e e e 2
LOCAT T ON .o 2
OBIECTI VES . . . 2
FI SH REARI NG FACI LI TIES ... e 2
MWATER SUPPLY . 3
STAFFI NG . . 3
FI SH PRODUCTI ON .o e e e e e e e e e e e 3
EARLY REARI NG . . . e 4
FI'SH DI STRIBUTI ON .. e e e e e e e e e 8

Fish Taggi Ng .. .. e e 8
FI SH RELEASE | NFORMATI ON . ..o e e e e e e e 9
FI SH HEALTH . e e e e e 9
SPECI AL STUDI ES . . .. e 11

Density EXperi ment ... .. ... 11
I NI TIAL FEEDI NG STUDY . ..o e e e e e e e e e e e e e e 12
ECONOM CS . . 13
LITERATURE Cl TED . .. . . e e e e e e e e 14

LI ST OF TABLES

Table 1. Hatchery constants and feeding rates used at MCall
Hat chery on sunmer chi nook sal mon during the growh
peri od (above 38° F) for the brood year 1985 fish . . ....... 8

Table 2. Brood year 1985 coded wire tag codes and freeze brands
used at McCall Hatchery . ... ... . . . . . . . . . 9



LI ST OF FI GURES
Figure 1. Length frequency of adult male summer chi nook
trapped on the South Fork Salmon River, 1985................ 5

Figure 2. Length frequency of adult fenal e sumrer chinook
trapped on the South Fork Salmon River, 1985................ 6

Figure 3. Survival summary of the 1984 brood year sunmer chi nook
at McCall Hatchery ... .. .. . 7

Figure 4. Length frequency of brood year 1985 summer chi nook
SOl LS oo 10

LI ST OF APPENDI CES

Appendi x 1. MCall Hatchery sumrer chinook sal non adult return

data by year ... ... .. 16
Appendi x 2. Summary of the brood year 1985 lags released............... 17
Appendi x 3. Drugs, chem cals, and conmpounds commonly used at

McCal | Hatchery ... ... 18

Appendi x 4. Correlation of sunmer chinook sal nbon snolts
rel eased by the McCall Hatchery and correspondi ng
adul t returns . ... 19



ABSTRACT

McCal | Sunmer Chi nook Sal non Hatchery was the first hatchery built
to enhance the salnmon runs into Idaho under the Witer Resources
Devel opnent Act of 1976. A total of 1,410 adult salnon were trapped in
1985. From these, 2,073,546 eggs were taken from 477 fenuales.
Pahsi neroi Hatchery received 200,328 eyed eggs, 177,606 fry were
rel eased into Johnson Creek and 958,300 snmolts were released into the
Sout h Fork of the Sal non River.

There were no mmjor disease problens encountered during the rearing
cycle at the hatchery. Survival from green egg to snmolt was 65%
"Spring Thing" accounted for approxinmately 2% loss during the nonths of
April and May 1986.

Two experinments dealing with early rearing of sumer chinook sal non
were conducted. An evaluation of early rearing densities showed fry
could be reared at up to four times the reconmended densities wth
little apparent effect. Al so, an evaluation of tinmng of initial
feeding indicated that fry could be held off of feed until they reached
approxi nately 1,800 tenperature units.

The production of 958,300 snolts and 177,606 fry required 76,871
pounds of feed for a conversion of 1.61 pounds of feed per pound of
fish. The feed cost was $0.68 per pound of fish produced.

Aut hor :

Thomas S. Frew
Fi sh Hatchery Superintendent 11
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I NTRODUCT! ON

Hydroel ectric danms on the Colunbia and Snake rivers have reduced
| daho's salmon runs to critically low | evels. In 1976, Congress
enacted the Water Resources Devel opment Act, a portion of which is the
Lower Snake River Fish and WIldlife Conmpensation Plan (LSRCP). The
LSRCP conpensates |daho for |osses of fish and wildlife caused by the
Lower Snake River Projects (lce Harbor, Lower Mnunental, Little GCoose,
and Lower Ganite danms). The MCall Sunmer Chinook Hatchery was the
first hatchery built as partial fulfillment of the LSRCP.

LOCATI ON

McCal | Hatchery was constructed in 1979 by the U S. Arny Corps of
Engi neers. Operational funds are provided by the U S. Fish and
Wldlife Service (USFW5), and the facility is staffed and operated by
the 1daho Department of Fish and Game (IDFG). The hatchery is |ocated
within the city limts of MCall, Idaho, on the North Fork Payette
Ri ver approximately 0.16 km (1/4 nmi.) downstream from Payette Lake.

OBJECTI VES

The objectives of the McCall Summer Chinook Sal non Hatchery are to:

1. Restore summer chinook sal non (Oncorhynchus tshawtscha) to
the South Fork of the Sal non River, historically a major sunmer
chi nook streamin I|daho.

2. Trap and spawn adult salnon returning to the South Fork of the
Sal mon River.

3. Rai se 1, 000, 000 summer chinook snmolts for release in the South
Fork of the Sal nbn River.

4, Establish a summer chinook salnon egg bank for future
rei ntroduction into other drainages.

5. Eval uate fish rearing capabilities of the McCall Hatchery.

FI SH REARI NG FACI LI TI ES

Fish rearing facilities include: 26 eight-tray stacks of Heath
i ncubators; two fiberglass Heath troughs, 0.53 mx 4.72 m (1.75 ft. X
5.5 ft.); 14 concrete vats, 1.22 m x 12.19 m (4 ft. x 40 ft.); two
outdoor concrete rearing ponds, 12.8 m x 60.96 m (42 ft. x 200 ft.);
and one collection basin, 4.57 m x 30.78 m (15 ft. x 101 ft.).
Desi gned capacity of the hatchery is 1,000,000 smlts averaging 37.4
fish per kg (17 fish per pound).
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An adult trapping and spawning facility is located on the South
Fork of the Salnmon River near Cabin Creek, approximtely 41.8 km (26
m.) east of Cascade, Idaho. This facility is equipped with a
removabl e weir; fish ladder; trap; two adult holding ponds, 3 mx 26.8
m (10 ft. x 88 ft.); and a covered spawning area. Water is supplied
fromthe South Fork of the Sal mon River through an 84 cm (33 in.)
under ground pi pel i ne. Hol di ng capacity for the facility is
approxi mately 1,000 adults (Appendix 3). At | east one-third of the
adul ts trapped are passed above the weir for natural spawning. Eggs
collected at the facility are transported "green" to MCall for
i ncubation, hatching, and rearing. Resulting snolts are transported
back to the South Fork of the Salmon River for rel ease.

WATER SUPPLY

Hatchery water is obtained from Payette Lake through a 91.4 cm (36
in.) underground pipeline. Water may be taken from the surface or from
a depth of 15.25 m (50 ft.), thus providing the capability of obtaining
the best water tenperature avail able.

Through an agreenment with the Payette Lake Reservoir Conpany, 570
liter per second (20 cfs) can be used for hatchery operations. Design
criteria and production goals were established using this constraint,
ensuring that the hatchery has enough water to meet its production
goal s.

Water quality analysis reveals a sonewhat "distilled" system for
rearing fish. Total hardness ranges from 6.30-7.06 ng CaCGy/ L, while
pH stays at about 6.8. There are no problenms with heavy netals, and
al though at tines gas supersaturation has been detected, it has not
posed any serious problens.

STAFFI NG

The hatchery is staffed with three permanent enpl oyees: a nanager
(Hat chery Super i nt endent 1), an assi st ant nmanager (Hat chery
Superintendent 1), and a Fish Culturist. In addition, two eight-nonth
and two three-nonth tenporary enployees are enployed to assist during
the busy field season.

FI SH PRODUCTI ON

The weir and trap on the South Fork of the Salnon River were put in
operation on June 20, 1985, and trapping operations continued until
Septenmber 3, 1985. During this period, 2,238 salnon were trapped

(Appendi x 1).
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Fork I engths were taken on all salnmon that returned to the weir
(Figs. 1 and 2). Jacks (<65 cm 26 in.) represented 37% of the run
this year. These fish are from the 1984 rel ease of 269,880 snmolts.
The 1,304 four-year-old fish (65 to 89 cm 26 to 35 in.) were returns
from the 1983 release of 183,896 snmolts, and the 164 five-year-old fish
(>89 cm 35 in.) that returned were from the 1982 release of 122,247
snmol ts.

O the returning fish, 544 were adipose fin-clipped, indicating a
coded wire tag. The snouts were collected and sent to the |IDFG
| aboratory in Lewiston for tag recovery and code identification.

Spawnt aki ng began on August 5, 1985, and concl uded on Septenber 5,
1985. There were nine separate egg takes in 1985. During this period,
346 males were used to fertilize the eggs from 477 females. The nean
fecundity was 4,347 eggs per fenmale. A total of 651 fish (318 fenales,
168 males, and 165 jacks) were released upstream of the weir to spawn
naturally.

Trapping nortality was higher this year than last. There were 151
nmal e, 37 jack, and 91 fenale nortalities, or 12.5% of the total trapped
(See Fish Health). These fish were returned to the river below the
weir after kidney inprints were taken.

There were no drugs or chenicals used on the adults, and all of the
carcasses were given away after spawning. The Shoshone-Bannock Tri bes
received 450 jacks and 1 adult for distribution to tribal nmenbers. The
rest of the fish were given to the general public on a first-coneg,
first-served basis.

EARLY REARI NG

Al of the eggs were water hardened imediately after fertilization
in a 100 ppmtitratable iodine solution for one hour. This solution
was buffered with 0.5% sodi um bicarbonate. The eggs were then rinsed
in well water, iced down in coolers, and transported to the hatchery.

Approximately 2,365 cc (80 fluid oz.) of eggs were placed in
i ncubator trays supplied with 22.7 Ipm (6 gpm) flow The number of
green eggs was estimated using the di splacenent nethod.

The eggs eyed after accunulating approximately 500 daily
tenperature units (DTU), at which tine dead eggs were renmoved using the
salt flotation nethod. From the 2,073,546 green eggs collected,
1,552,082 eyed eggs (74.8% were counted using the water displacenent
nmethod and returned to the Heath incubators at 2,365 cc (80 o0z.) per
tray. The Pahsi nmeroi Hatchery received 200, 328 of these eyed eggs.
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Figure 1. Length frequency of adult male summer chinook trapped on the
South Fork Salmon River, 1985.
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Length frequency of adult female summer chinook trapped on
the South Fork Salmon River, 1985.




The remaining eggs hatched at approxinmately 900 DTU s, and sw mup
fry were transferred to the vats after accunulating 1,600 DTUs. O the
1, 351, 754 renmi ning eyed eggs, 1,309,800 swimup fry (97% survival) were
set out to the vats (Fig. 3). The nornmal initial |oading rates ranged
from 112,000 to 79,920 swimup fry per vat. Two higher |oadings were a
part of a density experinent (See SPECI AL STUDI ES)

The vat rearing volunes were established and changed by setting
screens and drop gates at various distances and depths, ensuring that
fish densities were nmaintained at or below the nmaxi num density index
(MDI) as recomrended by Klontz (1979), wth exception of the two
density experinment vats. A flow index of approximately 0.3 to 0.4 was
mai nt ai ned throughout the indoor rearing phase and increased to a
maxi mum of 0.82 imrediately prior to ponding. The flows during indoor
rearing ranged from 3 to 4 turnovers per hour, while the flows in the
out door ponds were maintained at 1.3 to 1.5 turnovers per hour

The fish were held in the indoor rearing vats until they were
approximately 550 fish per kg (250 fish per pound). They were then
transferred during May and early June to the outdoor ponds and reared
there until they were released the following spring at 44.44 fish per
kg (20.2 fish per pound). The survival rate of the 1,309,800 sw mup
fry to ponding was 95% or 1,246,323 fish (Fig. 3).

Figure 3. Survival summary of the 1984 brood year sunmer chi nook at
McCal | Hat chery.

74.8% 95%
survival survival
to eye-up from swim-up to
1,552,082 ponding
{ 1,246,323
| 4
i | N 3 |
: " |
2,073,546 97% 90.8%
green eggs survival survival
taken from eye-up to from ponding to
swim-up release
1,309,800 958,300

Water tenperatures of 3 to 4° C (36 to 38° F) during early rearing
at McCall resulted in extrenmely slow growh rates (Appendix 4). The daily
| ength increase, ( AL), during the coldwater rearing was only
0.127 mm (0.005 in.). As water tenperatures increased, growth rates
al so increased. During the sumer nonths, the daily length increases
ranged between 0.254 and 0.584 mm (0.01 to 0.023 in.) due to warner
wat er .

The swimup fry were initially fed OP-11l starter mash (3% body
weight) for the first two days on feed. For the next five days, they
were fed a 1:1 mx of starter mash and OP-1V 0.8 nm (1/32) pellet, also
at 3% body weight per day. For the remminder of the indoor rearing,
they were fed the 0.8 mm (1/32) pellet at |levels determ ned by the
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formul a: 9%BW = hatchery constant/total |ength, where hatchery constant
= Conversion x 3 x AL x 100 (Table 1) (Piper et at. 1982). The OP-I1V
di et had 10X the nornmal Pantothenic acid added to control the incidence
of "Spring Thing." Once the fish were ponded outside, feed size
changed as growth increased. The 3.175 mm (1/8 in.) OP-11 pellet was
the | argest size fed to the presmolts. Feeding frequency varied with
fish size and water tenperature. Swimup fry were fed hourly,
fingerlings were fed six tines per day, and presnolts were fed two to
four times per day, depending upon the water tenperature.

Table 1. Hatchery constants and feeding rates used at McCall Hatchery
on sunmer chinook sal non during the growth period (above
38° F) for the brood year 1985 fish.

Mont h Conver si on A Total L. HC 9BW  Tenp. F
Mar ch 3. 47 0. 0044 1.67 4.58 2.75 37
Apri | 2.87 0. 0082 1.904 7.06 3.71 38.5
May 1.875 0.012 2.35 6.75 2.87 42
June 1.3 0. 0237 3.00 9. 243 3.08 53
July 1.35 0.0183 3.527 6.34 2.1 53
Aug. 1.4 0. 0139 3.96 5. 838 1. 47 53
Sept . 1.68 0. 0130 4.11 6. 55 1.59 49
Cct . 1.595 0. 0160 4.61 7.656 1. 66 46
Nov. 1.71 0. 0082 4.848 4.21 0. 87 44
Dec. 1.24 0. 0068 5. 054 2.53 0.5 39

Fish we inventoried on the first and the fifteenth of each nonth.
Lengt h-wei ght relationships were determ ned, feeding |evels adjusted,
and the fish nonitored for general health.

Hat chery vats were cleaned daily. Brushes and nets designated for
each vat were disinfected in a 600 ppm benzal konium chloride (50%
solution after each use. Mrtalities were collected daily, recorded,
and frozen for disposal. The outside rearing ponds were cleaned as
needed by neans of a vacuum system with discharge into the settling
pond. Qutside nortality was collected daily, recorded, and frozen for
di sposal .

FI SH DI STRI BUTI ON

Fi sh Taggi ng

During the period Cctober 27 to Novenmber 7, 1986, fish were coded
wire tagged, fin clipped, and freeze branded. O the 317,294 fish
coded wire tagged and adi pose clipped, 62,607 were branded on the |eft
dorsal surface with a "R' in the third position (LD-"R'-3) (Table 2).
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Table 2. Brood year 1985 coded wire tag codes and freeze brands used
at McCall Hatchery.

Dat es Pond Nurmber Tag

t agged nunber t agged code Remar ks

10/ 27/ 87 1 105, 660 10/ 30/ 19

to 1 61, 936 10/ 30/ 20 62, 607

11/ 7/ 87 LD-"R'-3 freeze brand.
2 44,411 10/ 30/ 20
2 105, 287 10/ 30/ 21

Total Marked 317, 294

A summary of the tags released is shown in Appendi x 2. Nunbers not
adjusted for tag loss or nortality.

FI SH RELEASE | NFORVATI ON

On Septenber 30, 1985, 200,328 eyed eggs were shipped to Idaho
Power's Pahsineroi Hatchery in an effort to reestablish the run of
summer chi nook sal mon into that drainage.

On May 9, 1986, approxinmately 177,606 fry (125.2 kg, 276 pounds)
were released into Johnson Creek and its tributaries to reintroduce
sunmer chinook to this tributary of the South Fork Sal nbn River.

During the period March 30 to April 2, 1987, 958,300 snolts
wei ghi ng 21,557 kg (47,425 pounds) were released into the South Fork of
the Salnon River at the Knox Bridge. O these, 311,825 snolts were
carrying coded wire tags (Appendix 2). The snolts averaged 44.44 fish
per kg (20.2 fish per pound) and 138 mm (5.43 in.) fork length (Fig.
4). This represented a 90.8% survival from ponding to release. Total
survival fromgreen egg to rel ease was 65%

| DFG pat hol ogi st Pat Chapman conducted a smolt quality assessment
and found the fish to be in excellent condition at release. In
addition, fish were sanpled for descaling at the hatchery and also at
the release site with no descaling evident at either sanple site.

FI SH HEALTH

During the spawni ng season, kidney inprints were taken on all adult
hol ding pond nortalities. After the inprints were fixed in nethanol,
they were sent to the IDFG pathology lab for analysis via direct
Fl uorescent Anti body Techni que (FAT) for bacterial kidney di sease (BKD)
Reni bact eri um sal nmoni narum In addition, adults were sanpled for
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Figure 4. Length frequency of brood year 1985 summer chinook smolts.
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various diseases during spawning on 8/19/87. Results were positive for
i nfecti ous hematopoietic necrosis (IHN) virus and Ceratomyxa shasta;
however, no titers were established for the virus, or the Ceratonyxa
shasta organisns. Results were also positive for BKD in 8.3% of the
fish sanpled. O the BKD-positive fish, 1.7% were |ightly positive,
3.3% were nmoderately positive, and 3.3% were heavy positive.

There were mnor disease problens with the brood year 1985 fish
through their first wnter. Internal fungus, diagnosed as Phoma
herbarum , accounted for a slight increase in nortality during February
1986.

"Spring Thing" nortality began during April and accounted for a
nortality rate of 2% The use of ten tinmes the normal |evel of
pantothenic acid in the 1/32-inch OP-1V diet has shown to be beneficial
in controlling the "Spring Thing" problem at MCall Hat chery

(Hut chi nson 1985).

After the fish were ponded outside, the fish displayed a chronic
BKD i nf ection. A ten-day treatment with erythromycin showed little
apparent control. This disease becane evident during June and caused
sporadic loss patterns throughout the remainder of the final rearing
cycle. The drugs, chenmicals, and conpounds used on the 1985 brood year
fish are summari zed i n Appendi x 3.

Results from smolt assessnent conducted by |DFG pathol ogists were
negative for all viral and bacteriol ogi cal pathogens tested.

SPECI AL STUDI ES

Density Experinent

As surplus eggs becone available due to the success of the South
Fork chinook program there is a desire from IDFG biologists to
outplant fry into underseeded areas of the drainage. If the hatchery
can safely rear nore fry than needed to produce 1,000,000 snolts, these
fry can be used to reestablish populations in these historical spawning
and rearing areas.

The hatchery was built for a MJ of 0.3 as suggested by Piper
(1982). To stay within this design criteria, nornmal rearing densities
have been set at 90,000 fry per vat. To deternmine the effect of
increased early rearing density, the brood year 1985 fry were reared at
varying rates of up to 250,000 fry per vat (MD of 1.2).

Pat Chaprman, 1DFG Pathol ogi st, sanpled control and experinental
fish and indicated that all fish had excellent fins and no pathogens
were found. Both groups of fish were developing at approxinmately the
same rate. Al test fish were fed OP-IV with ten tines the nornmal
pant ot henic acid added. This diet has been found to be the best diet
for early rearing of sunmer chinook sal non at McCall Hatchery. Basic

11
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water quality paraneters were nonitored on the first and fifteenth of
each nonth that fish were in the hatchery vats. Results showed all
vats to have excellent water quality.

At the termination of the experinment, the fish were weighed, and
neasured, and condition factors calculated. Conversion, nortality, and
gromh rates were calculated, and an overall population condition was
eval uated. The only noticeable difference encountered was an increase
in the length-frequency distribution of the high density fish. This
experiment will be continued using brood year 1986 fry to verify this
year's results.

I NI TI AL FEEDI NG STUDY

A study to deternine the effects of timng of initial feeding was
conducted at MCall on four groups of brood year 1985 fry. Fish were
started on feed at 1,600 DTUs, 1,700 DIUs, 1,800 DTUs, and 1,900
DTU s, respectively. Each group consisted of three replicates. Each
replicate consisted of 1,200 fry, which were held in baskets designed
to sinulate nornmal vat |oadi ng density indexes.

A total of 12 groups were counted and held in the Heath incubators
until the designated age was reached. Fry were then transferred to
floating baskets in a rearing vat and placed on feed. The fry were fed
ad libitum hourly between 0800 and 1700 hours each day. The feed used
was OP-1V with ten tines the normal pantothenic acid added. This diet
is used at McCall for all chinook fry.

Sanples of ten fry were taken weekly from each basket. The fry
were weighed, total Iengths taken, and the body cavity was opened to
determine the anount of feed in the gut and the volume of the renmining
yol k. Yol k estimates were nmade using a sinple 0,1,2 val ue system where
0 indicated there was no material present and 2 indicated a |arge
volume of material present.

The anount of yolk present dropped to zero at about 1,875 DTU s
from fertilization, corresponding with a sharp increase in fish weight
(Figs. 4 and 5). Although feed was ingested shortly after it was
presented in all groups, little growth occurred until the yol k was
conpl etely absor bed. Thi s suggests that feed need not be presented
until yol k absorption is nearly conplete, at approxinmately 1,850 DITU s.

Nor mal hatchery procedure has the fry introduced to feed at 1, 600
DTUs. If initial feeding was delayed until 1,850 DTU s, nearly 40
days of feed and nmanpower to clean the vats woul d be saved.

This experinent is to be repeated on brood year 1986 fry, using

nore definitive methods of neasuring yolk and feed volumes to see if we
can pinpoint the initial feeding age nore closely.

12
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ECONOM CS

A total of 34,899 kg (76,871 pounds) of Oegon Mist Pellets were
fed to produce the 21,531 kg (47,425 pounds) of fish for this brood
year. This resulted in a conversion rate of 1.62 pounds of fish feed
per pound of fish produced. The feed cost per pound of fish produced
was $0.68. These figures do not include nortality |osses.

13
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Appendi x 1. McCall Hatchery summer ch

nook sal non adul t

return data by

year .

Run 4-year 4-year 5-year 5-year

dat e Jacks mal es femnl es mal es f emal es Tot al
1980 92 50 24 2 1 169
1981 124 171 135 31 63 524
1982 48 294 168 12 28 550
1983 504 108 164 85 76 937
1984 595 296 417 135 86 1,529
1985 828 467 792 47 104 2,238
1986 1, 222 723 581 52 112 2, 690

16
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Appendi x 2. Sunmary of the brood year 1985 tags rel eased.

Freeze brand

Tag code LD-"R'-3 10/ 30/ 19 10/ 30/ 20 10/ 30/ 31
Tot al mar ked 62, 607 105, 287 106, 347 105, 660
Total nortality 507 725 699 695
Mark |oss 1.06% 0 1,111 1,122 1,115
Mar ks rel eased 62, 100 103, 450 104, 525 103, 850

Total marks rel eased = 311, 825
Total fish released = 958, 300

Percent of popul ation marked = 32. 53%

17
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Appendi x 3. Drugs, chemicals and conpounds commonly used at MCall
Hat chery.
Conpound Rat e Use Sour ce
eryt hromycin 4.5 gm 100 | b. control BKD Moore O ark
phosphat e fish/ 3 weeks in fingerlings f eeds
i odophor 100 ppm di si nf ect ant Argent Chemni cal
titratable for eggs
iodine 1 hr
sodi um 0.5% buffer for conmon baki ng
bi car bonat e i odophor soda
formalin 1, 667 ppm control VanWaters &
15 m nutes fungus on Rodger s
eggs
benzal koni urr 600 ppm t opi cal Ar gent
chl ori de 1 hr di si nf ect ant Chem cal
chl orine 200 ppm t opi cal VanWaters &
1 hr di si nf ect ant Rodger s
sodi um 5.6 g neutralize VanWaters &
thiosulfate gal I on of chl orine Rodger s
200 ppm cl sol ution

RIOFS012DsS
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Appendi x 4. Correl ati on of summer chinook sal non snolts rel eased by
the McCall Hatchery and correspondi ng adult returns.

Rel eases Ret ur ns
Brood Release Release 4-year 5-year Per cent
year dat e nunber Jacks ol d ol d Tot al return_
1978 1980 124, 800 124 462 161 747 0.598
1979 1981 248, 926 48 272 221 541 0.217
1980 1982 122, 247 504 713 151 1, 368 1.119
1981 1983 183, 896 595 1, 259 203 2,057 1.119
1982 1984 269, 880 8728 1, 265 * falkd * K
1983 1985 564, 405 1,222 * * i i
1984 1986 970, 483 * * * i i
1985 1987 953, 300 * * * i i

* These fish have not returned yet.
** | nconmpl ete due to unavail abl e dat a.

19
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